INSTRUCTION MANUAL 


CT - 70 
Portable Frequency Counter 


e Portable battery power 
e 3 ranges 

e Gate indicator 

e 7 digits 


famset) @lectmnics 


BOX 4072 e ROCHESTER, NY 14610 e 716/271-6487 


INTRODUCTION: The CT-70 frequency counter uses an all 

new LSI design to give high performance at a reasonable 
cost. Three frequency ranges provide coverage from audio 
to the UHF fréquencies, while internal preamps assure high 
Sense tivity. 

Operating ease is enhanced by locating all controls and 

the single input jack on the front panel. Dethesunit is com- 
pletly portable and can function from 2-4 hours from its 
built in battery supply. 


Specifications 


Frequency Range: 10 hz to 5.5 mhz (6 mhz range) 
50 hz to 55 mhz (60 mhz range) 
10 mhz to 550 mhz (600 mhz range) 


Sensitivity: less than 50 mv to 150 mhz 
less than 150 mv to 500 mhz 


Resolution: 1.0 hz (6 mhz range) 
10.0 hz (60 mhz range) 
100.0 hz (600 mhz range) 


Input Impedance: 1 meg ohm, 20pf (6 and 60 mhz) 
50 ohms (600 mhz range) 
Input Protection: 6 and 60 mhz range; 150 VAC to 


10 mhz, SOVAC to 60 mhz 
600 mhz range; 5 VAC 


Time Base: 5.24288 mhz, temperature compen- 
sated TCXO 
1:0 ppm 20° -400 °C 


Display: POL Pol tye Oa Het Ie 
Automatic decimal placement 


Power: 8-15V AC/DC @ 250 ma max or 
4 'AA' size nicad batteries 


Size, Weight 2 oe Xoel ee Lepound. with 
batteries 
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Operation: Operating the CT-70 counter is very Saimpiies 
easily used front panel switches control all counmerngope 
eration. A single front panel input jack eliminates the 
need to manually switch cables between ranges. A descrip- 
tion of the front panel controls is following: 
GATE: “S0PERepos it fon turns Porpethe counters 
1.0 sec position selects a one second gate period. 
The gate period is the time interval over 
which input pulses are counted. 
0.1 sec position selects a one-tenth second= gate 
PeRLoOda 
The faster gate period allows a faster up- 
dated count-at the expense of less resolution. 


RANGE: 6 mhz position enables the counter to measure 

signals up to 6 mhz with one hertz resolution 
(i ciecroate). 

60 mhz position enables the counter to measure 
signals up to 60 mhz with 10 hz resolution 
Ch see Gate): 

600 mhz position enables the counter to measure 
signals up to 600 mhz with 100 hz resolution 
et see Sp ate) % 


INPUT JACK: \BNC* type jack for probe or antenna: aapmre 


GATE LIGHT @*9 Iindzeatées when the! counter 15 actus 
measuring input signals- gives a visual 
indication of gate time and counter oper- 
ation. 


CONSTRUCTION NOTES: Use a small tipped iron for assembly. 
A power rating of 30-50 watts is ideal. Do not Use =agson- 
dering gun! Do not use any sort of additional solder flux, 
use only a good grade of rosin core solder. Proper solder- 
ing techniques are important! Each joint should be shiny 
and completly surround the lead wire. There should not be 
just a slight dab of solder barely held on to the Weadaapoe 
n't be afraid of damaging a component due to too much heat, 
modern day semiconductors can withstand more heat than your 
iron can put out! Use enough heat to form a good solid jo- 
int, a quick touch of the iron is usually not enou@ghenae 
main PC board has plated thru holes, thereby eliminating the 
need to solder top side of the board. This, however, makes 
removing a part more difficult, so follow the directions 
eloseliy. 

Note that most parts stand upright on end. DO NOT 
mount these parts flat, to do so may cause unnecessary shorts 
between component leads. Keep component lead lengths as 
short as possible. 
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DIRECTIONS 


Assembly: Unpack all parts and check against parts list 

for error, notify Ramsey Electronics immediately of any 
discrepancy. Review all details before beginning construc- 
tion. Check off each step as you go along. 

Warning Note: Double check your work after each step, 
checking for correct parts placement, good solder joints and 
being sure that no solder bridges have been made. Remem- 
ber the small amount of time spent double checking your work 
will save you hours of difficult trouble shooting and maybe 
even save the cost of parts that may be damaged by assembly 
ee ROWS; 

Wmelocate main counter PC. board Jand=instaliothe 28) pin 
socket for US and the two 14 pin sockets for U3 and U4, 
then anstall the two 16 pin sockets forseU2 pand aul. 

eins tatL Gia C2 sca GLOPand C16:  “O0EKIUE 

3) imestall C45 .100pf and C17; 47PFD 

A eeimict all C5. thru. C9. and C18 

5) Install C11; 1,000 ufd and C15; 220 ufd- Note polarity 
Be Sure-Cili is, seated. firmady against .P..Cm woard. 

6) Install Ci3; 4-40 PFD trimmer 

) Install C12 and C14. These values may vary ‘and are 
Matched to the crystal wsedr See parts) list for ex- 
act value. 

8) Install CR1 thru CR8; IN4148 type small glass signal 
diode. Note: «These diodes, stand wpright,.. Check 
polarity. 

2)ee Install CRI IaCRI2 and CR13; IN4003 type large 1 “amp 
diodes. » These diodes stand upright. Check polarity, 

HO winisitall diode bridge, WO4M.. Note position of, "plus" 
markings on layout and the diode bridge. 

11) Install Q1 and Q5 transistors - Note positions. Clip 
off the ground lead of Q5 as shown before installing. 

iano es io be installed ,usung all four. leads 


O Botrom View 
° 12) 


O CUT THIS LEAD OFF FOR QF 


13) Install Q2, FET, 03, 2N5771, Q4 and Q6 both 2N3906. 
Note positions. 

Poenostall atiguk 23 and RS6O; 10K “ohms. Note that “all "res= 
EStors ONoehe main board stand upright: 


imstal ld (R29, REDS eRL4, RUS} pandsRIi6y 470 ohms 

16) Pissed l lees .vRLOSAR17 soRbS peandy R194 .270 ohms 

Vey) instalidnR4y LOOKS “RSj;eleMes and«R8se5L.o0hms 

18) DPmistG athe Rs, eR M2 se RL Se hl Keand sR sehO ohms 

19) PisiGalAIeR9 34 LS Osohms:, R249 92 2eMegiseR20cand R25 5 
both 100 ohms 

20) Install UR=-1; 7805 voltage regulator; Bolt regu- 

lator to P.Gs/board»before soldering jusing -(1),4-40 

screw and nut 
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1) Install Yl; 5.24283 mhzerystal 

} Lnasert. U1 scaler, Ues. JO1M63U33 741963 Ua 20s 
and U5; 7208 into there sockets. be caxnefru liseeo 
align their dots (pin 1, locators) correct ly seen 
to be sure none of the IC pins are bent understhe 
body of the IC. 
Dy Mount the battery holder to the main PC board using the special 
double sided tape (looks like wax paper). Peel off both paper 
sides and press down firmly to make sure the holder is seated 
firmly. Solder the red and black leads to the '+' and '-' holes. 


24) Locate the 4" length of 2 conductor cable (Tengenemrar 
critical),, Strip back about. 4" of insu! attaoneas 
both ends and tin all 4 exposeds leads. 

25) Solder the two leads at one end of the 2 conductor 
cable to the two holes, label ed 'TAG TN". 

26) Solder the remaining two Leads at the other end of sence 
two conductor cable to the power jack (J2) as shown. 
MOTE THAT F DIFFERENT Jhcks MAY 46 USED... SELECT THE ONE THAT MATEHES 


STYLE 2 STYLE 2 STV 3 


To AC 

Ac iW 

Td To 
os 
(nd 


27) Set main PC board aside and locate the read-out board. 

8) Install R21 thru R24, R26, and R29 thru R353 aieeetewon noe 
Note that the resistors lie down flat and do noe stand 
upright. 

29) Install CR9 and CR10. Note polarity. These diodes 
lie flat and do not stand upright. 


30) Install the seven readouts (DSL thru 7) Note the pos- 
ition of the ridges on the top of the readouts. Seat 
all readouts firmly against the P.C. board. Before 


soldering be sure they are lined up straight and even. 
Note that the readout board has many fine P.C. traces 
and requires much care in assembly. Inspect each jo- 
int after soldering for any possible bridges. It is 
much easier to find mistakes now, as troubleshooting is 
solder bridges .is quite difficult... Do not -ruwshmene 
portion of assembly! 

31) Install CR15. Note that the longest lead is inserted in 
the hole closest to R26. The tip of.the led shoutdepee 
extend beyond the readouts. 

32) Install the two slide switches as shown in layout. Be 
sure the switches are seated all the way and that the 
guide pins are’ inserted in their holés in+ thet PaGmpoardr 
If the switches are not seated correctly, they will 
cause assembly problems later. Note that the connections 
that have to be soldered are very small and closeseogpeticers 
Care must be taken not to cause any solder bridges. Do 
not cut the switch leads after soldering. 
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33) 


34) 


35) 


36) 


3) 


38) 


59) 


40) 


The readout board mounts at a right angle to the main 
board with solder pads and switch leads providing both 
mechanical support and electrical connection between 


the two boards. The readout board is placed age wis 6 the 
main board so that the solder pads on the readout board 


line up with the solder pads on the main board. Note 
that there are two sets of pads on the readout board. 

One set connects to the top of the main board the other 
set to the bottom (solder side) of the main board. Sol- 
der the bottom row of the readout pads and switch leads 
flush with main board between the pads on the readout 
board. Check to be sure the two boards are perpendicular 
and not tilted, then solder all remaining pads. Use 
enough solder to provide a good mechanical connection, 
but don't cause any solder bridges between adjecent pads. 


SIDE VIEWS 


To Pt BAO mit) 


ey 
a 


MAIN BocARD 


Locate the front panel and mount -J1, the BNC connector 
and solder lug. Bend the end of the solder lug out 

away from the front panel. Be sure to use the lockwash- 
er provided. 

Locate the bottom half of the plastic housing. This 
Pare hasithe two recessed holes. If the tilt bail is 

to be used refer to the directions provided with the tilt 
Dartekit. jifethe tilt)bailyis not used:mount the 4° 2ub- 
ber feet in the out side corners of the housing. Slide 
the front panel into the groves provided in the front 

of the bottom housing. 

Mount the main board to the bottom housing using 4,4-40 
screws. Be sure the switches extend thru the holes in 
the front panel. Do not over tighten the mounting screws. 
Using a scrap conponent lead wire, solder one end to 

the solder lug and the other end to the ground of the 
main PC board closest to the ground lug. Keep the wire 
as short as possible. 

Use another scrap component lead wire to connect the 
center conductor of the BNC connector to the input 

pad on the solder side of the read out board. Keep this 
lead as short as possible. 


Soler 
side Readout Board 


Input 
Pad Solder Side 


Locate the rear panel and install the power jack. The 
Tearepanel®can*then*slvde into the rear yslots* 

Peel the protective coating off the red lens filter and 
place it between the readouts and the front plate. 
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41) If the unit is to be battery operated, make sure the 
power switch is in the off position, then insert 
the batteries. Note the polarity of each cell. 

42) Now is the time to check over the IC positioning, 

Are the IC's inserted backwards (note location of 
Pin 1)? Are any leads bent under the body of the 
IC and not inserted into the socket? 

43) The unit is now ready for calibration, After the unit 
is calibrated the top cover can be installed using the 
two 1" long phillips head screws. Do not over tighten, 
If problems exist refer to troubleshooting hints and 
theory of operation. 

Calibration: 


1) If nicad batteries are to be used, be sure they are 
fully charged before attempting to calibrate the counter, 
2) Connect a signal of know accuracy to the counter input. 


A 100 khz calibrator which has just been zero beated to 
WWV or the CB-1 color burst adaptor works well. 

3) Set the gate time to 1.0 seconds and adjust C13 un- 
til the display shows the proper frequency, 


Theory of Operation: 


General: Regardless of the type or complexity of a freq- 
uency counter, all instruments measure frequency by count- 
ing input pulses with respect to a known frequency or time 
base. The time base generates a precisely controlled time 
interval, selectable to be one second or one-tenth of a 
second. During this period, the counter is enabled and in- 
put pulses counted. When the time period is up, the number 
of pulses counted is then displayed. A long gate period 
allows more pulses to be counted, and the more pulses count- 
ed the better the resolution. The limiting factors gov- 
erning resolution are the number of digits in the display 
and the tolerable gate period. Usually 1.0 hz is the best re- 


solution practical for an easy to read updated count. Of 
course it is not always necessary to read frequency to a 
hertz or wait for a one second count. By selecting a short- 


er gate period, you can reduce the display update time and 
get a faster reading display, but at the expense of poorer 
resolution. 

Detailed Theory: Input signals to the CT-70 are routed by 
switch S1 to either the prescaler, or direct input. The 
prescaler uses a VHF transistor preamp and an ECL decade div- 
ider. The divider output is routed to a TTL decade divider, 
pulse shaper and then to the LSI counter IC chip. The dir- 
ect input consists of a high impedance FET with bootstrap 
bipolar transistor follower. A ECL line receiver amplifier/ 
schmitt trigger follows the transistor input. A standard ECL 
to TTL converter takes the output from the line receiver and 
changes it to the required TTL level required by the LSI counter 
chip and pulse shaper. The time base consists of another LSI 
chip. All gate periods are generated as well as the various 
housekeeping functions such as multiplex, strobe, gate and 
reset signals. 
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A transistor driver looks at the gate signal and lights a 
gate LED to indicate when the gate is open and pulses being 
counted. The power supply is a simple rectifier which will 
accept AC or DC. A capacitor filters the rectifier's out- 
put and a 7805 regulator provides a stable 5 volt power sour- 


ce. When nicad batteries are used, they power the counter dir- 


ectly and are charged via the unregulated rectifier output. 
Trouble Shooting Hints: The first step involved in trouble 
shooting is to carefully examine all your work. Check parts 
placement against parts list and PC layout. Make sure all 
duodes,. transistors, IC's and capacitors are orientated cor- 
rectly. Above all, check all solder connections! Examine 
all P.-C. runs to verify that no solder bridges exist. Care- 
fully check the readout board as it has quite a few close 
foil runs. 
Problem: Entire display doesn't light. 
Check: Power supply voltages, connections to read- 
out board, solder bridges across power switch and 
correct external supply (if used). 
Problem: SV not present. 
Check: CR12, VR1, CR13 and battery holder assembly. 
Problem: Display lights, but shows odd characters. 
Check: All solder joints on readout board- Look 
closely for bridges. 
Propken: ~ Digit not Lit 
Check: US to be sure all pins are seated prop- 
erly. Check R29-R35. 
EMOD Le: sesment not lit in all digits. 
Check: US to be sure all pins are seated properly. 
Problem: Only one digit lit. 
Check Sia. -Vin Re 7os Che. wales ancdce 14, 
Problem: Display Flickering. 
Check: Power supply voltage. Note that when unit 
is used for extended periods from AC adaptor some 
power is used from the batteries (nicads only) 
A full charge can only be provided when the pow- 
Stas. im uone Ot i's posi ta ont. 
Problem: No gate light. 
Check: Q6 and R26. Also check solder pads at jun- 
ction of readout board and main board. Be sure 
no solder has fallen to bottom row of pads. 
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HOW TO USE YOUR COUNTER 

Using your counter is usually just as easy as connect- 
ing the signal to the input jack and counting. However, in 
some instances, such as noisy signals or low frequencies, care 
must be taken in applying the signal to the counter 7. ihe 
counter not only has a high input impedance but also high sen- 
sitivity. Noise accompanying the desired signal may fall with 
in the counter's sensitivity and frequency limits, and be 
counted. This signal plus noise input is amplified jane 
counted within the instrument , and produces a jittery, un- 
stable display. The solution to this problem is to attenuate 
the signal plus noise to the level where the noise asebetow 
the counter threshold. <A scope X10 probe: as ideal foxr=emes 
purpose, an easily constructed probe of this type is describ- 
ed latex on. 

Another problem area is ringing at the counter input. 
Consider the coax cable from the signal to be measured to 
the input jack, it's a transmission line, just like your an- 
tenna coax on a transmitter. Being so, a standing wave phen- 
omenom can occur if impedances are mismatched. If a signal 
from a low impedance source is presented to the coax cable, 
and the cable is connected to the high impedance counter 
input, the signal will be mismatched. This mismatch will cause 
the signal to reflect from the input and return, causing. 
again, an unstable display. 

Yet another consideration is that of ground loops. 
If your counter probe is grounded to the circuit to be mea- 
sured, and the counter case also grounded (whether physi- 
cally or induced) a ground current along the cable can ex- 
ist. This ground current will produce a voltage which, if 
it.is AG, will be counted. 

Fortunately, most of these problems are easily solved 
by thoughtful selection of coupling the input signal. 
This involves determing just what sort of signal you are 
attempting to measure. 
For Low Frequency (less than 20 khz) Measurement: Low 
frequency measurements are usually upset by excessive noise 
riding on the input signal, ground loops or ringing. Even 
though you may feel the signal is very "clean", the counter 
can count up to VHF and noise or ringing will be counted. 
The use of a low pass filter will prevent any high freq- 
uency noise or ringing to be presented to the counter input. 
Preventing a ground loop is not quite as easy as using a 
different probe. Generally, providing a ground path other 
than the probe's ground will solve the problem. Two simple 
low pass probes are shown below: 


Paogg Ra-114 
coon TER 
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For General Usage (20 khz to 60 mhz) Measurement: The 
majority of signal measurements are usually within this 
range. Ringing and noise are the chief culprits im 
measurement. The only way to counteract these undesirables 
is to damp the ringing and/or attenuate the noise(with 

the signal too, unfortunately). <A simple X10 oscilloscope 
probe works well to attenuate noise as well as providing 

a less loading probe. If the noise is at a 10 mv level 
and signal at 1 volt, the X10 probe will reduce the noise 
to 1 mv and the signal to 100 mv, thus the noise is out of 
the counter's sensitivity range, while the desired Signal 
isn't. The X10 probe or high impedance probe will also 
generally damp out ringing. Another benefit of the high 
impedance probe is that it doesn't load the circuit being 
measured by the input cable's capacitance. This is espec- 
ially important when measuring oscillators or amplifiers. 
A simple high impedance probe is shown below: 


ZopFf 


PRobe TP Ra- 4 


Coun TES 


For Direct Transmitter Measurement: Measuring a transmitter 
requires coupling enough transmitter energy into the counter 
for a stable count and not so much as to exceed the counter's 
safe input. Generally, for VHF work, a small 18" whip an- 
tenna will pick up a transmitter from 5 to 10 feet away. 
Direct connection to the transmitter can be made via a coup- 
ling box or pick up loop. The pick up loop is simply a few 
turns of wire wrapped around the transmitter's antenna 


coax and fed to the counter. The coupling box requires 
breaking into the transmitter's antenna coax. Schematic is 
shown below: 
re CORK CONNECTORS, SwIFFER 
To = LooP 
ANTENNA ra 


C=lope Z-Somt2 hal 
C=2p€ So-Sont2 OMS 


S Toews Wire 
%" DIAMETER. 
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FREQUENCY COUNTER ACCESSORIES 


CT-70 110VAC power adapter, AC-1 $3295 
CT-70 Nicad battery pack and adapter 12.95 
CT-70 External power cable, 8-15VAC/DC 2.95 
DC Probe, direct input 12.95 
High Impedance Probe, low circuit loading 5.95 
Low Pass Probe, for audio measurement 15.95 
High Pass Probe, reduces low freq pickup 15.95 
Collapsible whip antenna (20 inches) 7.95 
CB-1 Color Burst Adapter for calibration, 14.95 
high accuracy, typically .001ppm 
PS-2 Audio scaler, multiplies audio wired 39.95 
signals times 10 or 100, gives 
0,l-or 0,01 hz resolution with kit 29:95 
| “Seeo rate 
Counter preamp, 25db gain kit 34.95 wired 44.95 


Warranty 

All parts used in the CT-70 counter are warranted to 
be free from any defects for a period of 90 days. Parts 
found to be defective within this period will be replaced 
promptly without charge upon receipt for inspection at the 
factory. After the warranty period has passed, parts may 
be purchased per the price list. Ramsey Electronics 
cannot be held responsible for faulty workmanship during 
assembly or damage/harm caused by construction or instal- 
lation errors. Units obviously misused or modified are 
not covered by this warranty. Units returned for refund 
must be in original form and be sent back within 10 days. 

Repair Service 

Assembled CT-70 kits may be returned for repair and 
calibration to factory standards for a fee of $20.00. This 
fee covers repair, calibration, shipping, insurance, hand- 
ling and a service report on difficulties found) —-€1-70 
units assembled with paste flux, acid core solder or sold-- 
ering guns will not be accepted. Ramsey Electronics re- 
serves the right to refuse repair on unreasonably construct- 
ed wnat srr 

Pack all returns adequately and insure for your own 
protection. 
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Designator 


Pea Co. C10,C16 
c4 
WINGO mc 1.CS.,C9,C18 
(Gant 

Col 2vG 1 4 

(ns) 

C15 

ek 7 

CR1-10 


CR11-13 


CR14 

CR15 

DS1-7 

J-1 

J-2 

Q1,Q5 

Q2 

Q3 

Q4,Q6 

R1,R28,R36 
R2,R11,R14,R15,R16 
Bono, RI7,R18,R19 
R4 

RS 

Bo RiL2 R13 

Mined. R22,R23,R24 
R26,R29-R35 

R8 

RO 

R210 5 R2'5 

R27 

So 2 

Ul 


U2 
U3 
U4 
US 
UR-1 
Y1 


CT-70 Combined Parts List 


Description 
.001 
100 pf 
See cOmlut: 
1,000 uf 
15-47 pf, Typical values 
4-40 pf trimmer 
220 WE 
47 pf 
IN4148 Type, Small Signal Diode 


IN4003,1 Amp Power 

Type Diode 
WO4M Diode Bridge 
Mini-Red LED 
FND357,359 Readouts 
BNC Connector 
Subminiture Phono Jack 
MRF502 or 2N5179 
2N5484/5 or MPF102 
2N5771 PNP nm 
2N3906 PNP im 
10K ohms,Brn-Blk-Org 
470 ohms,Yel-Vio-Brn 
270 ohms,Red-Vio-Brn 
100K ohms,Brn-Blk-Yel 
1 Meg ohms,Brn-Blk-Grn 
1K ohms,Brn-Blk-Red 
10 ohms,Brn-Bl1k-Blk 
10 ohms,Brn-Bl1k-Blk 
51 ohms ,Grn-Brn-Blk 
150 ohms,Brn-Grn-Brn 
100 ohms,Brn-Blk-Brn 
22 Meg,Red-Red-Blu 
Slide Switch, 3 position 
11090, or SP8680B 
Paesicatier ohC 
MOdWOL ECL pAmplartne re Le 
74196, TTL Decade Counter 
I2OTA, Oscillator Gontrol ler 
72085, MOS=tsf Counter 1¢ 
7805, 5V voltage Regulator 
5.24288 mhz crystal 
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$ 


Price(ea) 


ettS 
SL5 
-40 
S55 
225 
-65 
-45 
=25 
URS 


sais 


5 
a20 
VAS: 
-90 
-60 
vllfa) 
-00 
- 00 
25 
.10 
-10 
sl) 
-10 
-10 
-10 
.10 
.10 
5 KG) 
oh 
A AKG) 
-10 
LS 
-30 


55) 
-50 
-95 
795 
-00 
-00 


Non- Referenc 
Sockets, Set; 


CT-70 Counter 
CT-70 Display 


Hook up Wire, 
Phillips Head 
Solder Lugy ss 
Rubber Feet, 

Red Lens, 3-7 
4-40 screw, Q 


ed Items 
1-28 pin, 2-14 pin, 2-16pin 


PC Board 
Board 


gy 2 conductor 

screws, “L inch Tongs" 2) pes 
/8 hole size 
Strip of four, Pressure sensitive 
/8"x 9 
ty 5 


A-40: nuts Qty | 


CT-70 Housing 
CT-70 Front Pe 
CT-70 Rear Pa 
Battery Holde 


» ABS Plastic, Top and Bottom(no 
anel, Punched, Labeled 

nel, Punched 

re-4= AA Cell Type 


Double sided tape, 2" X 1" 
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lens) 


tA AAA AHHH HHS FA 4Pe <4 


~ LONG LEAD 


IMPORTANT 


NOTE: AR different type of trwsistor is swpplied Sr QS — 
it has a different case, see diagram below fer proper 
Orientation. 


PORTION OF 
e n@ MAIN Pc 
LoaAeD 


Stow 
NOTE: QS BASING IS AS 
es SS) ame 


— CONTACT FINGERS 


¥ 
< 
oO 
> 
red 
w 
t 
t 
¢< 
ca 


NOTES: 
|. UNLESS OTHERWISE SPECIFIED: 
A ALL RESISTOR VALUES ARE IN OHMS. 
8. ALL CAPACITOR VALUES ARE IN MICROFARADS. 


+5V 


i, 7] 9} 23] 27 
\4 


SEGMENT DRIVERS DIGIT DRIVERS 
GPE De Cr) 3 4 5 % 
i | 


6 } 
3] ]26] 3] 2] 15] 17 6] 2 24] 22] 2) 
R30 $R3I $R32 $R33 $R34 $R35 


10 10 10 10 10 10 


DS5 


FND 
357 


R24, 
is R2 lO OPI 


oOFF 
R25 
120 CRII 


+5V SOURCE 
BATTERY 


CHARGER . | 


SCHEMATIC DIAGRAM- 
CT-70 FREQUENCY COUNTER 
= = 


ECTRONICS 
ROCHESTER, NEW YORK 
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Introduction: a~The CT-90 is a laboratory quality frequency counter 
that is capable of use in the lab as well as in the field. Utmost 
care has been taken in all the design stages to insure that sensiti- 
vity and reliabilty were not compromised. The CT-90 has been speci- 
fically built for the critical user, as demonstrated by; special 
timebase options, nine digit display, three gate times, and a count 


hold feature. 


The CT-90 is ideal for portable usage. Leading zero blanking 


and the micropower oven 


(optional) allows 2-4 hours of continuous 


Operation using the internal battery supply. 


Specifications 


Frequency Range: 


Sensitivity: 


Resolution: 


Input Impedance: 


Input Protection: 


Time Base: 


Display: 


Power: 


Size, weight: 


20hz to 10 mhz (10 mhz range) 
100 hz to 60 mhz (60 mhz range) 
10 mhz to 600 mhz (600 mhz range) 


Less than 10 mv to 150 mhz 
Less than 150 mv to 600 mhz 


fee nz (10 mhz range) 
1.0 hz (60 mhz range) 
10.0 hz (600 mhz range) 


1 meg ohm, 33 pfd (10 and 60 mhz) 
50 ohms (600 mhz) 


% 
PO Yand 60, mhz tange: 150. vacito. * 
LO; he, 50 vac eho 460 mhz. 
600 mhz range; 5 vac 


10.0000 mhz; 

Standard time base- temperature 
compensated TCXO- 1.0 ppm 20°0-40°C 

High stability, proportional controlled 
Micro power oven option (OCXO)- 

0.1 ppm 20°-30°C 


SOC tape oo ee 
automatic decimal placement 


8-15 v AC/DC at 250 ma max with TCXO, 
S00 marmax ewith OCXO 24°07 AA size 
nicad batteries 


5) xgoe x seh lL poundawith batteries 


Operation: Operation of the CT-90 is very simple, simply connect your 
input signal to the proper input jack (10, 60 mhz or 600 mhz) and 
select the range and gate time. All switches, except the external 
time base switch (optional) are mounted on the front panel in easy 


view of the user. 
POWER: 


GATE: 


RANGE: 


GATE LIGHT: 


ASSEMBLY DIRECTIONS 


Construction Notes:Use a Sata ta 
rating of 30-50 watts is ideal. 


not use any sort of 
rosin core solder. 


joint should be shin 
Should not be just a 


A description of the front panel controls follows. 
OFF @eUurns) hescounter coLL 
ON turns the counter on 
HOLD ‘stops the clock signals to the 
counter circuits and holds the count 


that is displayed. 


0.1 sec position selects a one tenth 
second gate period. The gate period 

is the time interval over which input 
pulses are counted. The faster gate 
period allows a faster updated count 

at the expense of less resolution. 

1.0 sec position selects a one second 
gate period. This position is used 
when better resolution is required. 

10 sec position selects a ten second 
gate period. This position is used only 
when extreme accuracy is required anda 
long term, stable signal is available. 


10 mhz position is used when input sig- 
nals are connected to the 10, 60 mhz 
input jack. The counter will then count 
up to 10 mhz with 0.1 hz resolution, 

(10 sec gate) 

60 mhz position is used when the input 
Signals are connected to the 10, 60 mhz 
input jack. The counter will then count 
up. to 60 mhz with 1.0 hz resolutions 

(10 sec gate) 

600 mhz position is used when the input 
Signals are connected to the 600 mhz 
input jack. The counter will then count 
up to 600 mhz with 10 hz resolution. 

(10 sec gate) 


Indicates when the counter is actually - 
measuring input signals. The gate light 
gives a visual indication of gate time 
and counter operation. It is extremely 
useful when using the longer gate times. 


Ppea a ronetor assembly. A power —~—_ 
si Do not use-a soldering gun! Do 
additional solder flux, use only a good grade of 
Proper soldering techniques are important! Each 
y and completly surround the lead wire. There 
Slight dab of solder barely held on to the lead. 


ASSEMBLY DIRECTIONS (continued) 


Don't be afraid of damaging a component due to too much heat, 
3 modern day semiconductors can withstand more heat than your iron can 
put out! Use enough heat to form a good solid joint, a quick touch 
of the iron is usually not enough. The main PC board has plated thru 
holes, thereby eliminating the need to solder top side of the board. 
This, however, makes removing a part more difficult, so follow the 
directions closely. Keep component lead lengths as short as possible. 
Note that components in the U4,U1 and U2 area must be kept close to 
the PC board so that the battery holder can be mounted above them 


Assembly: 

1) Locate the main counter PC board and install the 28 pin socket 
for U3, the two 16 pin sockets for Ul and U4, and the 14 pin 
socket for U2. 

Pyewinstall C2, C3, C4 and C5:7A114.01. | Do not*install Ci.at sthis 
‘time. 

Syeeidstall: C6, 100° pid and Ci27. 01. 

meeeiystalh C7 > Cap co, Clomandiell; .22, to 10 ufd. Note the po- 

cs larity on all these capacitors. 

5) Install CR1 thru CR6; 1N4148 type small glass signal diodes. 
Note polarity. 

6) Install CR8 thru CR14; 1N4003 type, 1 amp diodes, observe polarity. 

fiminstalio Rl, «R20 R21, R229 Bat, R26)::a11; 10K; ohm. 

Bleinstall R2, R10,).R12, R13, and R14, R23,,al1°470 ohm. 

9) Install jumper where R3 is located. Use.scrap component lead. 

10) Install R4; 100 k ohm,and R5; 1 meg ohm. : 

1)" Install °R6;’ R9, *R1ll<and R25; all 1k ohm. { 

| 12) Install R7, R15, R16 and R17: all 270 ohn. 

| 13), Install R8; 150 ohn, Read color coding carefully. 

14) Install R18 and R28; both 100 ohms. 

15) Install Q1; MRF502, Q2; 2N5484, Q3 and 04; 2N5771, Q5; 7545 and 
Q6; 7546. Note the positioning of these transistors before in- 
stalling. Keep the leads of O04 fana’Gleshort so ‘that the total 

| height of each part does not exceed 3/8". 

16) Install VR-1; 7805 voltage regulator. Bolt the regulator to 

| PC board before soldering using (1) 4-40 x %" screw and nut. 

reinstall Ci5> 1000;ufd-and C16; 220 ufd.» Be sure botheperts are 

seated against PC board. Note polarity. 

18) If you are going to use~the standard 1 ppm time base follow steps 

19 thru 21. If you are going to use the micro power O. Vappm 
oven proceed directly to step 22. Be sure to read all instruc- 
tions given with the micro power oven. 

19) Install C14 and Cl7. These part values are matched to the crystal 

used and may vary. See parts list. 

20) Install R19; 22 meg ohms.and C13; trimmer capacitor. 

21) Install YI: 10-000 mhz crystal. Note: When using the standard 

1.0 ppm crystal time base, diode CR/ is not used. Proceed now 

to step 24, ignore steps 22and 23.. 

22) ~ Install the precision oven oscillator module..as shown=in. dia=-4 

‘ gram. Be sure the module is aligned properly and seated firmly 

against PC board. Note that there are no parts installed or 
supplied for R19, C13, C14,'Cl/.or Mis 

-23) Install CR7 as shown.” Note, C€R7 is used ONLY-with oven option! 

SAV) install Ul; 11C90; U2; 74196, U3; 7216 and U4; AOU eh Ge Ce See 

ca sure that the IC's are installed in the correct sockets and that 

they are not installed backwards. Are all the IC leads inserted 
3 


24) 


rs 3 
26) 


27) 


28) 


29) 


30) 


31) 


32) 


33) 


¢ 


into the socket? It is very easy to have some leads bent under 
the: iCebhedy. 

Set the main PC board aside and locate the read out board. 
Carefully examine the readout PC board for any shorts between 
lands that could have occured in manufacture. 

Install the nine readouts (DS1 thru 9). Note the position es 

the ridges on the top of the readouts. Seat all readouts firm= 
ly against the PC board. Before soldering be sure they are lined 
up straight and even. Note that the readout board has many 

fine PC traces and requires much care in assembly. Inspect 

each joint after soldering for any possible bridges. It is much 
easier to find mistakes now, as troubleshooting of solder bridges 
is quite difficult. Do not rush’ this portion of assemorm 
Install CR15; Red LED as shown. Be sure that the long lead is 
installed in the bottom-most hole. 

Install the three slide switches as shown in layout. Be sure 

the switches are seated all the way and that the guide pins are 


‘inserted in their holes in the PC board. If the switches are 


not seated correctly, they will cause assembly problems later. 
Note that the connections that have to be soldered are very 

small and close together. Care must be taken not to cause any 
solder bridges. Do not cut the switch leads after soldering. 

The readout board mounts at a right angle to the main board 

with solder pads and switch leads providing both mechanical 
support and electrical connection between the two boards. The . 
readout board is placed against the main board so that the solder 
pads on the readout board line up with the solder pads on the 
main board. Note that there are two sets of pads on the readout 
board. One set connects to the top of the main board, the other 
set to the bottom (solder side) of the main board. Solder the 
bottom row of the readout pads and switch leads flush with main 
board between the pads on the readout board. Check to be sure 


the two boards are perpendicular and not tilted, then solder a 
all remaining pads. Use enough solder to provide a good mechan- © 


ical connection, but don't cause any solder bridges between 


adjecent pads. 2 


SIDE VIEWS 


Ss 1 eens Sorpegz 
SOLDER FILLET ON 
ReADout SWITCH LEAD | 
ui ear To EAD an Sw ey 
vAIN Board 2 ie 


Locate R27; 15 ohms. One lead of this resistor mounts on) the 
main board and the other end-connects to the read out board 
at the extreme end. This resistor, therefore stands upright. 


MAIN Pe BOARD 

Locate the two conductor strip cable and install both leads at -—~ 
one end to the holes marked 'AC'. The other end will be connect- 
ed later. 

Locate the battery holder assembly and solder the black and red 
leads to the holes labeled-'BATT'. (red. to plus) 


34) 


35) 


36) 


So) 
38) 


32) 


40) © 


41) 
42) 


43) 


44) 


45) 
46) 


Se 


48) 


49) 


Note the location of the battery holder mounting holes and po- 
Sition the battery holder over VR-1 so that the red and black 
leads face toward the front of the counter (toward readout’ board). 
Note which holes in PC board line up with mounting holes in 
battery holder. 

Install the two 3/8" standoffs on the componet side of the PC 
board in the holes that line up with the battery holder. Use 
two 4-40 x 3/16" screws. Posistion standoffs so they don't short. 
Mount the battery. holder to the top of the standoffs using two 
4-40 x 3/16" screws. Be sure not to damage any parts under the 
battery holder. The two conductor cable from the 'AC' holes 
should extend out to the rear. 

Locate the bottom housing. (the half with the two holes) 

Locate the four rubber feet, peel off the protective paper and 
mount them in the four corners of the outside bottom cover. 
Slide the front panel into the groves provided on the bottom 
housing. 

Place the main PC board into the bottom housing so that the 
three slide switches extend thru the switch holes in the front 
plate. 


Mount the PC board using the four 4-40 screws. Do not overtighten. 


Locate the rear panel and mount the miniature phono jack to 
the center hole. 


Mount the two BNC connectors to the rear panel. Install a solder 
lug under each nut. a— NOT 
Oe LHD 


ma— PEAR PANEL 
Solder the two remaining leads from the cable connected to the 
"AC' holes to the phono jack as shown: 


Pove(e 


ate: TO MAIN Po BoARD 


al. + had 8 Ac Xaver IN 


Slide the rear panel into the rear slots of the bottom housing. 


Peeere Cts OL, connect one .lead.to the centeresofLall sand-the 
Sener Loads coe the wc land that ‘connects C2, CRI, and. CR2: Keep 
the leads as short as possible. You may wish to remove the 


battery holder while doing this. 

Using a scrap component lead, connect the ground lug of J1 to 
the ground plane of the PC board. Keep this lead a short as 
possible. 

Connect a scrap component lead from the center of J2 to the pad 
on the main PC board labeled J2. Keep this lead as short as 
possible. 

Connect a scrap component lead from the solder lug of J2 EOuLne 
PC board. ground plane. . Keep this lead as short as possible. 


¥ 

20) LocatevCl8;)22 pias iGonnect sane leadate: thee conte J2 and 
the other.lead to the PC board ground plane. Keep leads as short 
as possible. 

51). Locate the red lens and place it between the readouts and the 
front plate. 

52) The unit is now ready for checkout and calibration (note: the 
precision oven option does not require calibration, it is factory 
calibrated). 

53) If problems occur see the trouble shooting hints and theory of 
operation. After calibration the top cover can be installed 
using the two phillips head screws. Do not Overtighten. The 
cover will only mount one way. 


Calibration: 


1) If nicad batteries are to be used, be sure they are fully charged 
before attempting to calibrate the counter. 

2) ‘Connect a signal of known accuracy to the counter input. |e 
khz calibrator which has just been zero beated to WWV or the 
CB-1 color burst adaptor works well. 

3) .Set the gate time to 1.0 seconds and adjust C13 until the adie 
play shows the proper frequency. 


Theory of Operations: 


General: Regardless of the type or complexity of a frequency counter, 
all instruments measure frequency by counting input pulses with res- 
pect to a known frequency or time base. The time base generates a 
precisely controlled time interval, selectable to be one second or one- 
tenth of a second. During this period, the counter is enabled and BB tie 
put pulses counted. When the time period is up, the number of pulses 
counted is then displayed. A long gate period allows more pulses 

to be counted, and the more pulses counted the better the resolution. 
The limiting factors governing resolution are the number of digits 

in the display and the tolerable gate period. Usually 1.0 hz dseeie 
best resolution practical for an easy to read updated count. Of 
course it is not always necessary to read frequency to a hertz or 
wait for a one second count. By selecting a shorter gate period, 

you can reduce the display update time and get a faster reading dis- 
play, but at the expense of poorer resolution. 

Detailed Theory: The UHF and VHF inputs have been kept separate to 
increase the input sensitivity by eliminating switching losses. The 
UHF signals are feed thru J1, past CR1-CR2 input protection diodes 

to Ql, the first amplifier/limiter stage. The signal is then sent 

to, Ul, divide by “ten IG: 

The VHF input is much different because it must be of a very 
‘high impedance. The signal is feed thru 32, past CR3 and CR4 input 
protection diodes to the gate of Q2; FET. The combination of the FET 
and Q3 bootstrap bipolar transistor follower provides the high imped- 
ance required. The signal is then sent to the three stage line amp — 
U4. This IC is an ECL device that limits and shapes the signals - ; 
Transistor Q4 then converts the ECL level to a TTL level Signal that 
the rest-of the counter requires. The input to U2 divider is selec- 
ted by the range switch. 


Its input can come from the UHF section (U4) or the VHF section (04). 
If the 10 mhz mode has been selected U2 is bypassed sompletely and 
Pie. Signal 1s sent directly to U3, the counter IC. 

The timebase for U3 can be supplied by Yl and its associated 
components or by an external timebase. The counter IC will use which- 
ever timebase that has been selected at pin 1. If CR7 is installed, 
the timebasé connected to pin 24 will be used. The counter IC gen- 
erates all its own housekeeping functions such as multiplex, strobe, 
gate and reset signals. A logic circuit inside the counter IC senses 
the scanned readout signals (DO thru D7) and also the input to pin-14, 
the gate select input. By comparing these inputs, the counter IC 
generates the selected gate time. The decimal point is displayed 
the same way.- A- logic circuit inside the IC looks at the scanned 
outputs DO thru D7 and compares this with the signals selected by 82. 

The power supply uses a simple bridge rectifier circuit that 
will accept an AC or DC input. Regulator VR1 provides a stable 5V 
power source while R28 and CR12 provide the charging current for the 
nicads (if used). Capacitors C15 and Cl6 provided added filtering. 


Trouble Shooting Hints: The first step involved in trouble shooting 
is to carefully examine all your work. Check parts placement against 
parts list and PC layout. Make sure all diodes, transistors, IC's 
and capacitors are orientated correctly. Above all, check all solder 
connections! Examine all PC runs to verify that no solder bridges 
exist. Carefully check the readout board as it has quite a few close 
Por runs. 
PROBLEM: Entire display does not light; 
Check: Power supply voltages, connections to readout 
board, solder bridges across power switch and correct 
external supply (if used). Also check the timebase 


circuit used. If the counter lacks a timebase input 
the display may blank. 
PROBLEM: SVC. DEesent. 


Check: CR8 thru CR14, VR-1 and battery holder assem- 
Di yeeecneck stor, shorts ton ithe 5V-busss Are anyjIC's 
inserted backwards? 
PROBLEM: Display lights but shows odd characters 
Check: All solder joints on readout board- Look 
closely for bridges. 
PROBLEM: iDptok he igtohey. 1eamy = 
Check: U3, be sure all pins are seated properly. 
Check PC traces connecting pins 1 and 6 of readout. 
PROBLEM: Segment not lit in all digits 
Check: U3, Be sure.ald- pins are seated properly. 
Check PC traces to readouts for shorts and open con- 
nections. 


- PROBLEM: Onfy "one. digit lit. 
Check: Timébase circuits, connections to pins 1 and 
6 of lit readout. Also look at power supply voltages. 
PROsL EM — Display flickering.— ; 


Check: 'Power supply voltages. Note that when unit 
is used for extended periods from AC adapter, some 
power is used from batteries (nicads only). A full 
charge can only be provided when the power switch 
is in the off position. 


PROBLEM: No gate light. 
Check: Timebase circuits, Q6 and solder pads at the 


junction of the readout board and main board. Is 
the power switch in the hold position? 

PROBLEM: No decimal points. 
Check: Q5,R27 and S2 connections. 

PROBLEM: Only some dig@tsearcealie. 


Check: Input signal. This unit has leading zero dis- 
play blanking. The digits before the decimal point 
will not be turned on until’ a signal is applieas 


HOW TO USE YOUR COUNTER 


Using your counter is usually just as easy as connecting the 
Signal to the input jack and counting. However, in some instances, 
Such as noisy signals or low frequencies, care must be taken in apply- 
ing the signal to the counter. The counter not only has a high input 
impedance but also high sensitivity. Noise accompanying the desired 
signal may fall with in the counter's sensitivity and frequency limits, 
and be counted. This signal plus noise input is amplified and counted 
within the instrument, and produces a jittery, unstable display. as 
The solution to this problem is to attenuate the Signal plus noise a 
to the level where the noise is below the counter threshold. A scope — 
X10 probe is ideal for this purpose, an easily constructed probe of : 
this type is described later on. 

Another problem area is ringing at the counter input. Consider 
the coax cable from the signal to be measured to the input jack, 
it's a transmission line, just like your antenna coax’on a transmitter. 
Being so, a standing wave phenomenom can occur if impedances are mis- 
matched. If a signal from a low impedance source is presented to the 
coax cable, and the cable is connected to the high impedance counter 
input, the signal will be mismatched. This mismatch will cause the : 
signal to reflect from the input and return, causing again, an unstakle 
display. x 

Yet another consideration is that of ground loops. If your ; oe 
counter probe is grounded to the circuit to be measured, and the counter 
case also grounded (whether physically or induced) a ground current 
along the cable can exist. This ground current will produce a voltage 
which, if it is AC, will be counted. 

Fortunately, most of these problems are easily solved by thought 
ful selection of coupling the input signal. This involves determing 
just what sort of signal you are attempting to measure. 

For Low Frequency (less than 20 khz) Measurement: Low frequency 
measurements are usually upset by excessive noise riding on the input 
Signal, ground loops or ringing. Even though you may feel the signal 
_is very "clean", the counter can count up, to VHF and noise or ring- 
ing will be counted. The use of a low pass filter will prevent any 
high frequency noise or ringing to be presented to the counter input. 
Preventing a ground loop is not quite as easy as using a different 


saree 


probe. Generally, providing a ground path other than the -probe“ S== =>) 25= 


ground will solve the problem. Two simple low pass probes are shown:— 


Low PASS PRoBES- 


IOoKw (00K 


+ Cony. 
if ern y| is Pp 


CoAK 
-Or10£ Counter ol ae 1S. 
Gfound pasta Lous INPUT 


Se (K6-sé x Ra-174) Gfoun> (Resa oe Re 179) 


4 Pove 
For General Usage (20 khz to 60 mhz) Measurement: The majority of 
Signal measurements are usually within this range. Ringing and 


noise are the chief culprits in measurement. The only way to counter- 
act these undesirables is to damp the ringing and/ or attenuate the 


noise (with the signal too, unfortunately). A simple X10 oscillo- 
scope probe works well to attenuate noise as well as providing a less 
loading probe. If the noise is at a 10 mv level and signal at 1 volt, 


the X10 probe will reduce the noise to 1 mv and the signal to 100 mv, 
Maus the noise is out of the counter's sensitivity range, while the 
desired signal isn't. The X10 probe or high impedance probe will 
also generally damp out ringing. Another benefit of the high impe- 
dance probe is that it doesn't load the circuit being measured by 
Ehe input cable's capacitance. This is especially important when 


measuring oscillators or amplifiers. A simple high impedance probe 
is shown below: 


FES 
TIP AX 
Peden at <a Aten x x3 
| Counter LoMinG % ISpf 
INPOT 
G fow0 FlATwess ® Zdbb Z0nte 
| C58 22RGI74) 
| For Direct Transmitter Measurement: Measuring a transmitter requires 


coupling enough transmitter energy into the counter for a stable 
count and not so much as to exceed the counter's safe input. ~Gen- 
erally, for VHF work, a small 18" whip antenna will pick up a trans- 
mitter from 5 to 10 feet away. Direct connection to the transmitter 
Sanepe made Via a coupling box or pick up loop. The pick up loop 
is simply a few turns of wire wrapped around the transmitter's antenna 
\ coax and fed to the counter. The coupling box requires breaking 
{ into the transmitter's antenna coax. Schematic is shown below: 


CobPLINg Bax NIFFER Leo 


CoAK ConntcrokS 
ve STN wire 
& 7 fa" q 
| CORK TO 
ARTENNA TRANSMITTER. OIA. eed [NPUT- 
is Ce “a 2-Sonhe (Ps 58 o¢ 26174) 
MINiBOX Co= Zp SO0-S0O Hh \& 


FO CovnrER Kad B Yow {-= 


FREQUENCY COUNTER ACCESSORIES 


CT-90 110 vac power adapter $ 4.95 
CT-90 Nicad battery pack and adapter 12.95 
CT-90 External power cable, 8-15 VAC/DC 2.8 
DC AProbe),. direct input 12.36 
High Impedance Probe, low circuit loading L53oe 
Low pass Probe, for audio measurement 1538 
High Pass Probe, reduces low freq pickup iS ao 
Collapsible whip antenna (20 inches) 1 ole 
CB-1 Color Burst Adapter foricatiunratcion, 14235 
high accuracy, typically .00lppm 
PS-2 Audio scaler, multiplies audio wired 39783 
Signals times 10 or 100, gives kit 29 oan 
0.1 or 0.01 hz resolution with 
‘1 sec gate 
OSC-1 Micro power proportional controlled 
oven--- |\,increases stabilityeto 0.1 
ppm, 20-30° C, factory wired and calibrated. 59.95 
External Timebase input Conversion Kit 19°33 


Allows connection to external time- 
base,includes BNC connector, switch, 
electrical parts needed and new 
rear panel 


WARRANTY 


All parts used in the CT-90 counter are warranted to be free 
from any defects for a period of 90 days. Parts found to be defective 
within this period will be replaced promptly without charge upon 
receipt for inspection at the factory After the warranty period 
has passed, parts may be purchased per the price list. Ramsey Electronics 
cannot. be held responsible for faulty workmanship during assembly 5 
or damage/harm caused by construction or installation errors. ae 
Units obviously misused or modified are not covered by this warranty. 


REPAIR SERVICE 


Assembled CT-90 kits may be returned for repair and calibration 
to factory standards for a fee of $20.00. This fee covers repair, 
calibration, shipping, insurance, handling and a service report on 
difficulties found. CT-90 units assembled with paste flux, acid core 
solder or soldering guns will not be accepted. Ramsey Electronics 
. reserves the right to refuse repairvon unreasonably constructed units. 
Pack all returns adequately and insure for your own protection. 


DESIGNATOR 


Peeenru.0O5, C12 
C6 

ee cnr Cl 

a 


C18 

Pee thru CR6 

GR 

tre thru CR14 
5 Ws Res 

DSl thru Ds9 


06 
R1,R20-R24, R26 
Boeel0; REZ, R13, 
R3 
R4 


R14 


ee ert R25 
ieee o pet 6, R17, 


Socket Set 
CT-90 PC board 

CT-90 Display board 
Hook-up wire, 


Phillips head screws, 


Solder Lug, 


1-28 pin, 


DESCRIPTION 


Vib ban ete bs So $ 
LOUR SLs Cc 

ieao, LO ut 
4-40 pf (used in std TB) 
2eepa 
TOO, cL oVDC 
100 uf, 16VDC 
eer AL Se 
IN4148type, small signal diode 
IN4148type, (optional Time base) 
IN4003type,1 amp power diode 
LED, Mini-red 
FND 359,357 Readout 
BNC connector 
Sub miniature phono jack 
MRF502, NPN transistor ,2N5179 
2N5484, FET 
2N5771L,9 PNP’ transistor ,2N4258 
NPN, 7545; 2N3904 type,oi3q 
PNP, 7546; 2N3906 type, 21067012 
LO k ohms, Brn-Blk-Org 
470 ohms, Yel-Vio-Brn 
Jumper Wire 
100 k ohms, Brn-Blk- Yel 
1 Meg ohms, Brn-Blk-Grn 
1 K ohms, Brn-Blk-Red 
270 ohms, Red-Vio-Brn 
150 ohms, Brn-Grn-Brn 
100 ohms, Brn-Blk-Brn 
22 meg ohms, Red-Red-Blue 
(STD OSC only) 
15 ohms, Brn-Grn-Blk 
Slide switch, 3 position 
11c90, High speed decade 
prescaler IC ,8680 
74196, TTL decade counter 
P2L6 oe NOS¢e uel, Counter 
10116,, ECL Amplifier 
7805, voltage regulator, 5V 
40.0000 Mhz crystal 

Non- Referenced Items 


2-16 pin, 1-14 pin 


A mee CONGUICLOL 
Le, eOty 2 
B/Seenolersize, Oty 2 


Rubber feet, strip of four, pressure sensitive 


pea sens 45" x 3/4" 


eae 


PRICE (each) 


rel Ai 


hy 


DESIGNATOR DESCRIPTION PRICE (each) 


Non-Referenced Items 


A- al) oe S ISCreWws a Uys 39 
4-40 x 3/16" screws, Qty 4 Bes 
4-40 x. 378" standoltt pecs 1.00 
AAD ENG OC 21 Beal 3, 
C?=-90 Housing, ‘ABS Plasticy topeancd bottom 8 50 
CT-90 Front panel, punched, labeled 3.38 
cT—9U0;Rear panel; punched 2.00 
Battery holder, 4-AA cell type 1.80 


INTERNAL OPTIONS 


OSC-1i Micro power, proportional controlled oven 
Factory calibrated, 0.1 ppm 20-30°C 59.95 
External timebase input conversion kit A Me Beh 


he & 
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CT-90 REVISIONS 


Enclosed phono jack may look like: (J3))- Ne connechon 
= ges 
= Ne NA BOS Tb Hee tS BACT 
Ac en connechon aad UY ; 
Side View AC Inbut Rear View 


Be sure stand-offs (step 35) do not short 5 volt trace to ground. 


Q5 is drawn backwards on layout. Should be: 


R23 is 470 ohms. 

in step 34, red and black leads may not face forward. 
C14, C17 may be 47 pf. 

Cl2 changed from .01 to 10 uf. 


CR-5 changed from IN914 to IN4003. 


Baneroductions: Athe CT-90 is a laboratory quality frequency counter 
that is capable of use in the lab as well as in the field. Utmost 
care has been taken in all the design stages to insure that sensiti- 
vity and reliabilty were not compromised. The CT-90 has been speci- 
mecatiyObuiltsfor the critical user, as demonstrated by; special 
timebase options, nine digit display, three gate times, and a count 
hold feature. 

The CT+90 as ideal for portable usage. Leading zero blanking 
and the micropower oven (optional) allows 2-4 hours of continuous 
Operation using the internal battery supply. 


Specifications 


Frequency Range: 20hz to 10 mhz (10 mhz range) 
100 hz to 60 mhz (60 mhz range) 
10 mhz to 600 mhz (600 mhz range) 


Sensitivity: Less than 10 mv to 150 mhz 
Less than 150 mv to 600 mhz 


Resolution: 0.1 hz (10 mhz range) 
1.0 hz (60 mhz range) 
10.0 hz (600 mhz range) 


Input Impedance: 1 meg ohm, 33 pfd (10 and 60 mhz) 
50 ohms (600 mhz) 


Input Protection: 10 and 60 mhz range; 150 vac to 
10 mhz, 50 vac to 60 mhz. 
600 mhz range; 5 vac 


Time Base: . 10.0000 mhz; 
4 Standard time base- temperature 
compensated TCXO- 1.0 ppm 200-40°c 
High stability, proportional controlled 
micro power oven option (OCXO)- 
0.1 ppm 20°-30°c 


Display: Bidxrgit, 0-4 heighs 
automatic decimal placement 


Power: 8-15 v AC/DC at 250 ma max with PENOe 
300 ma max with OCXO, 4 'AA' size 
nicad batteries 


Size, weight: 5" x 5" x 14", 1 pound with batteries 


ASSEMBLY DIRECTIONS (continued) 


Don't be afraid of damaging a component due to too much heat, 
modern day semiconductors can withstand more heat than your iron can 
put out! Use enough heat to form a good solid joint, a quick touch 
of the iron is usually not enough. The main PC board has plated thru 
holes, thereby eliminating the need to solder top side of the board. 
This, however, makes removing a part more difficult, so follow the 
directions closely. Keep component lead lengths as short as possible. 
Note that components in the U4,U1 and U2 area must be kept close to 
the PC board so that the battery holder can be mounted above them 


Assembly: 

1) Locate the main counter PC board and install the 28 pin socket 
fon,,U3, the two 16 pin sockets for Ul and U4j;,¢@and the 14 pin 
socket for U2. 

eee ska lioc? C3, C4 and Cas All” .01. “Dounce mnstall <l at-ithis 
‘time. 

ee betel Cow LOO word and ClL2,”. 01. 

eee ere Cy, Ca, C9, ClO” and? cil; ».22"to rie uta vewiote the ‘po- 

larity on all these capacitors. 

5) Install CR1 thru CR6; 1N4148 type small glass signal diodes. 
Note polarity. 


6) Install CR8 thru CR14; 1N4003 type, 1 amp diodes, observe polarity. 
Zils Peo teaed Ri, R20, R21, R22; R24; R26) 29) OR eonm. 

weeinstatl RZ, RLO, Ri2, RLS, andeRb4, R23, all -<470 ohm. 

9) Install jumper where R3 is located. Use.scrap component lead. 
tO) - Install R4; 100 k ohm,and R5; 1 meg. ohm. 


eee Vastall RG, ROY, Rll and R25; all “rk onm. 

2) Terao. Risse RLG and RI7* ald” 270 onme 

Py. install R8; 150 ohm, Rea colon cOaging carefully. 

14) Install R18 and R28; both 100 ohms.” 

ee iistald Ol MRESO2Z, O23:42N5484;7 O3-and..04;-2N5771, O5; -7545 and 
Q6; 7546. Note the positioning of these transistors before in- 
stalling. Keep the leads of Q4 and Q1 short so that the total 
height of each part does not exceed 3/8". 

16) .. Install VR-1i; 7805 voltage regulator. Bolt the regulator to 
PC board.beforé .soldering using (1) 4-40 x %" screw and nut. 

le}) Mmistot. wLS.s LOO utd and Cig: “220° uid." Be sure both parts ‘are 
seated against PC board. Note polarity. 

18) If you are going to use°the standard 1 ppm time base follow steps 
LieGitl alee Lt YOu abe coiling cto use the micro powercOvl tppm 
oven proceed directly to step 22. Be sure to read all instruc- 
tions Given with the micro power oven. 

19) Install C14 and C17. These part values are matched to the crystal 
used and may vary. See parts list. 

-~20) Install R19; 22 meg ohms.and C13; trimmer capacitor. 

au.) Install YI; 10.000 mhz crystal. Note: When using the standard 
1.0 ppm crystal time base, diode CR7 is not used. Proceed now 
to step 24, ignore SLEDS 22aNnd aoe = 

22) 2 Install~the precision. oven-oscillator. module..as shown in. dia-..- 

. gram. Be sure the module is aligned properly and seated firmly 
against PC board. Note that there are no parts installed or 
Suppired roran.o, CiL3,, Cl4, "C17 om YL. 

°23) Install CR7 as shown.” Note; ‘CR? is used ONBY-with‘oven option! 

Pe eto ee 1OCO0S U2 41967 U3+ 7216 and U4; 10116 IC's. Be 

“ sure that the IC's are installed in the correct sockets and that 
they are not installed backwards. Are all the IC leads inserted 
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34) 


35) 


36) 


a) 
38) 


39) 
40) 
41) 
42) 


43) 


44) 


48) 


49) 


Note the location of the battery holder mounting holes and po- 
Sition the battery holder Over VR-1 so that the red and black 
leads face toward the front of the counter (toward readout board). 
Note which holes in pc board line up with mounting holes in 
battery holder. 

Install the-two 3/8" standoffs on the componet side of the pc 
Doard in the holes that line up with the battery holder. Use 
two 4-40 x 3/16" Screws. Posistion standoffs so theyedon't. short. 
Mount the battery. holder Co the .top..of the standoffs using two 
4-20 0% 3/16" sorews.,. -Bae sure not to damage any parts under the 
Battery holder. The two conductor cable from the ‘ac! holes 
Should extend out to the rear. 

Locate the bottom housing. (the half with the two holes) 

Locate the four rubber feet, peel off the protective paper and 
mount them in the four corners of the outside bottom cover. 
Slide the front panel into the groves provided on the bottom 
housing. 


lace the main PC board into the bottom housing so that the 


three slide switches extend thru the switch holes in the front 
plate. 

Mount the PC board using the four 4-40 screws. Do not overtighten. 
Locate the rear panel and mount the miniature phono jack to 

the center hole. 

Mount the two BNC connectors to the rear panel. Install a solder 
lug under each nut. 


Solder the two remaining leads from the cable connected to the 
"AC' holes to the phono jack as shown: 


lace | TS MAIN Pe BOARD 
siden AC kueR In 


Slide the rear panel into the rear Slots of the bottom housing. 


Locate Cl; .01, connect one lead to the center of Jl and: the 
other lead to the PC land that connects C2, CRl, and CR2. Keep 
the leads as short as possible. You may wish to remove the 


battery holder while doing this; 
Using a scrap component lead, connect the ground HUGirO fant bk eto 


the ground plane of the PC board. Keep this lead a short as 


possible. 
Connect a scrap component lead from the center Orvyi2 to the pad 


on the main PC board labeled .J2., Keep this lead as short as 


possible. 2 
Connect a scrap component lead from the solder lug of J2 to the 


BPC board ground plane... Keep this dead as short. as. possible. 
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Its input can come from the UHF section (U4) or the VHF section (04). 
If the 10 mhz mode has been selected U2 is bypassed sompletely and 
the signal is sent direct iv toss, the counter Ic. 

The timebase for U3 can be Supplied by Yl and its associated 
components or by an external timebase. The counter IC will use which- 
ever timebase that has been selected at Pint. “Lf CR7 is Aneta ied, 
the timebasé connected to pin 24 will be used. The counter IC gen- 
erates all its own housekeeping functions such as multiplex, strobe, 
gate and reset signals. A logic circuit inside the counter IC senses 
the scanned readout signals (DO thru -D7) and also the input to pin-14,- 
the gate select input. By comparing these inputs, the counter IC 
generates the selected gate time. The decimal point is displayed 
the same way.. A- logic circuit inside the IC looks at the scanned 
outputs DO thru D7 and compares this with the Signals selected by S2. 

The power supply uses a simple bridge rectifier circuit that 
Will accept an AC or DC input. Regulator VRI provides a stable 5V 
power source while R28 and CR12 provide the Charging current for the 
nicads (if used). Capacitors C15 and Cl6 provided added filtering. 


Trouble Shooting Hints: The first step involved in trouble shooting 
is to carefully examine all your work. Check parts placement against 
parts list and PC layout. Make sure all diodes, transistors, IC's 
and capacitors are orientated correctly. Above all, check all solder 
connections! Examine all PC runs to verify that no solder bridges 
exist. Carefully check the readout board as it has quite a few close 
oa LUNs. 

PROBLEM: Entire display does not light; : 
Check: Power supply voltages, connections to readout 
board, solder bridges across power switch and correct 
external supply (if used). Also check the timebase 


circuit used. If the counter lacks a timebase input 
the display may blank. 
PROBLEM: 5V not present 


Check: CR8 thru CR14, VR-1 and battery holder assem- 
Dive Cueck 20t Snorts on the SV Giee: =Are any IC's 
inserted backwards? 
PROBLEM: Display lights but shows odd characters 
Check: All solder joints on readout board- Look 
closely for bridges. 
PROBLEM: Dre t nor slit 
Check: U3, be sure all pins are seated properly. 
Check PC traces connecting pins 1 and 6 of readout. 
PROBLEM: SedmMene NOGeruUbrin ali digits 
Check: U3, Be sure all pins are seated properly. 
Check PC traces to readouts for shorts and open con- 
nections. 


- PROBLEM: ' Ottly one digit lit. . 
ehéecks" "iamebase circuits; connections to pins 1..and 
6 of lit readout. Also _look@at power supply voltages. 
PROBLEM: = Display iisckering. > 


Checks. ‘ Power supply voltages. Note that when unit 
is’ used for extended periods from AC adapter, some 
power is uséd from batteries (nicads only). A full 
charge can only be provided when the power switch 
us ai the off position. 
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For General Usage (20 khz to 60 mhz) Measurement: The majority of 
Signal measurements are usually within this range. Ringing and 

noise are the chief culprits in measurement. The only way to counter- 
act these undesirables is to damp the ringing and/ or attenuate the 
noise (with the signal too, unfortunately). A simple X10 oscillo- 
scope probe works well to attenuate noise as well as providing a less 
loading probe. If the noise is at a 10 mv level and signal at 1 volt, 
the X10 probe will reduce the noise to l mv and the signal to 100 mv, 
thus the noise is out of the counter's sensitivity range, while the 
desired signal isn't. The x10 probe or high impedance probe will 

also generally damp out ringing. Another benefit of the high impe- 
dance probe’ is that it doesn't load the circuit being measured by 

the input cable's capacitance. This is especially important when 


measuring oscillators or amplifiers. A simple high impedance probe 
1s .shown below: 


me ceAr 
et Aties x x2 
Counter Loing % ISpt 
INPOT 


FL m : 
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For Direct Transmitter Measurement: Measuring a transmitter requires 

coupling enough transmitter energy into the counter for a stable 

count and not so much as to exceed the counter's safe input. -Gen- 

erally, for VHF work, a small 18" whip antenna will pick up a trans- 

mitter from 5 to 10 feet away. Direct connection to the transmitter 
Bean be mede via a coupling box or pick up loop. The pick up loop 

is simply a few turns of wire wrapped around the transmitter's antenna 

coax and fed to the counter. The coupling box requires breaking 

into the transmitter's antenna coax. Schematic is shown below: 
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CT-90 PARTS LIST 


DESIGNATOR DESCRIPTION PRICE (each) 
fecnnn C5, C12 ~O1 WE dase $ o> 
C6 ; LOO si disc Be) 
fen u Cll ewe.) Un ee) -40 
Bie) 4-40 pf (used in std TB) 05 
eu, CL7 ae Bees yas 
CTs IPdOput, Levoc a 
C6 100 Be, Lé6évDC 745 
eis 22 Diy ded Age 
| Pee tar CR6 1N4148type, small signal diode Clits) 
| CR7 IN4148type, (optional Time base) .15 
| CR8 thru CR14 1N4003type,1l amp power diode 15 
| CRI5 LED, Mini-red we 0 
Pot thru Ds9 FND 359,357 Readout ica 
| iy 2 BNC connector L.90 
| a3 Sub miniature phono jack . 60 
Ol MRF502, NPN transistor ,2N5179 P25 
| Q2 2N5484, FET 1.00 
| Cs; i104 2N5771,.PNP. transistor ,2N4253 Loo 
. os NPN, 7545; 2N3904 type,oi34q vo 
06 PNP, 7546; 2N3906 type, 2106 7012 Che 
R1,R20-R24, R26 10 k ohms ,Brn-Blk=-Org o16 
Po,RL0;RI2, R1I3, R14 470 ohms, Yel-Vio-Brn 23:0 
R3 Jumper Wire a 
| R4 100 k ohms, Brn-Blk- Yel Pyne 
| R5 1 Meg ohms, Brn-Blk-Grn 20 
Poet oy oki, R25 1 K ohms, Brn-Blk-Red a8 
Moen, RL6, R17, 270 ohms, Red-Vio-Brn wal 
R8 150° ohms, Bru-Grn-Srin reg) 
mle, (R28 100 ohms, Brn-Blk-Brn ee: 
R19 22 meg ohms, Red-Red-Blue ~20 
(spp. ose Gnly) 
ee, ts 15 ohms, Brn-Grn-Blk LO 
weene2, S3 Slide switch, 3 position Ze 
aes 11c90, High speed decade 
prescaler IC ,8680 ed <0) 
Lhe 74196, TTL decade counter aio U 
U3 Jee, MOS, LSl counter Aa te Re 
| U4 L0116,-5CL Amplifier s25 
} VR-1L 7805, voltage regulator, 5V One 
vt 1LO< 0000) Migacrystal 6.00 
Non- Referenced Items 
Peemet Set 1-28 pin, 2-16 pin, 1-14 pin oe 
“ect -90 PC board . 20 20 
; CT-90 Display board y 8.00 
Hook-up wire, 4"- 2 conductor 5 RS 
Philidips-head screws; 1", Qty 2 0 
Solder Lug, 3/8" hole size, Qty 2 310 
. Rubber feet, strip of four, pressure sensitive 200 
Red’ Hens, 45" x 3/4” aoU 
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CT-90 REVISIONS 


Enclosed phono jack may look like: (53) NO 
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AC Input Rear View 
Be sure stand-offs (step 35) do not short 5 volt trace to ground. 


Q5 is drawn backwards on layout. Should be: 


R23 is 470 ohms. 
In step 34, red and black leads may not face forward. 
Cl4, C17 may be 47 oy oe 

C12 changed from .01 to 10 uf. 


CR-5 changed from IN914 to IN4003. 
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Ramsey Electronics» CT~50 Frequency Counter. 


Introduction: The CT-50 is a versatile and precision frequency counter which 
will measure frequencies to 60 mhz and up to 600 mhz with the optional pre- 
scaler. Large Scale Integration, CMOS circuitry and solid state display tech 
nology have enabled this counter to match performance found in units selling 
for over three times as much. Low power consumption (typically 300-400 ma) 
makes the CT-50 ideal. for portable battery operation. 


Specifications: 


Sensitivity: less than 25mv, typically 10mv 

Frequency range: 5Hz to 60mHz, typically 65milz 
| Gate time: 1.0 seconds 1Hz resolution, 0.1 seconds 10Hz resolution 
| Decimal points: automatic in all modes, including prescale 
Display: 8 digit red LED) 0.4 inch height: 
stability: 2.ppm over 10° to 40°C. Temp comp. 
Accuracy: Adjustable to .5ppm. 
Input: BNC, 1 megohm direct, 50 ohms on oe a ptienal) 
Overload: 50 vac,.° all todos 
Power: l11OVAC, SW or Z2VDC » 400ma. - 
Sizes.Approx. 6"x4"x2™, high a5 gee aluminum case 


Optional CB-1l Burst adapter: 
‘ Accuracy: less than 0.00lppm 

| Input Impedance: greater than 1 meg, 10 pf 
| Power: 12VDC, 30Ma from CT-50 power Sseppiy! 


Optional CT-600 Prescaler option; 


| 4 Sensitivity: less than 100mv to 500mHz,150mv. to 600mHz, typically 
10 - 25mv at 150Hz _ 
Overload: 2 watts, diode limited, resis.or fuse protected 
Input impedance: 50 ohms nominal 


Frequency : 25mHz to over 600mHz, typically 650mHz 


i 


Construction notes: Use a small tipped iron for assembly. A power rating 

of 30-50 watts is ideal. Do not use a soldering cun! Do not use any sort 
of additional solder flux, use only a good grade of rosin core solder. Pro- 
| per soldering techniques are important! Each joint should be shiny and com- 
pletly surround the lead wire. There should not be just a slight. dab of sol- 
_ der barely held on to the lead. Don't be afraid of damaging a component due 
to too much heat, modern day semiconductor can withstand more heat than your 
iron can put out! Use enough heat to form a good 30lid joint, a quick touch 
of the iron is usually not enough. The main PC board has plated thru holes, 
thereby eliminating the need to solder top side of the board. This, however, 
makes removing. a part. more difficult, so: foi low the. directions. closely. 


: Note that all parts stand upright on end. “Do not mount®* the parts 
flat, to do so may cause unnecessary shorts between component leads. 

Keep component lead lengths as short as possible. 

Assembly: Unpack all parts and check against parts list £4 errors, notify 
Ramsey Electronics immediately of any discrepancy. Review all details in 
the instruction manual. Save scrap resistor leads as they will be used later 
for jumper leads. Check off each step as you go along. 

1) Install 16 pin IC socket at U1ll location and insurt Ull, 10116. When in- 
stalling ICs, pay close attention to posistion of notch or pin 1 locator. 

| 2) Install 14 pin socket at U10 location and install U10, 74S00 

| 3) Install 16 pin socket at U8 location and insert U8, 4049 

4) Install 14 pin socket at U5’ location and insert U5, 74196 

5) Install 14 pin socket at U12 location and insert U12, 4013 

6) Install 14 pin socket at U9 location and insert U9, 4011 

7) Install 16 pin socket at U14 location and insert U14, 4518 
| 8) Install 8 pin socket at U13 location and insert U13, 5369 ‘ S 
2): Instell 14 pin socket at U6 location and insert U6, 7490 

ane eae | Page 1 


10) 
11) 
12) 
is :) 
14) 
15) 
16) 
17) 
18) 
19) 
20) 
21) 
Z24 
239 
24) 
25) 
26) 
27) 
28) 
29) 
30) 
31) 
32) 


NOTE: R47,R46,CR17,18, C17,R44,R45,C18,U15,C20,R43,219,07 and Q8 are 
the CT-600 option and are not included in the basic CT-50 kit. 


22) 
34) 
35) 
36) 


Install 
Install 
Install 
Install 
Install 
Install 
Install 
Install 
Install 
Install 
Install 
Install 
Install 
Install 
Install 
Install 
Install 
Install 
Install 
Install 
Install 
Install 
Install 


Install 
Install 
Install 
Install 
Install 
Install 
Install 
Install 
Install 
Install 
Install 
Install 
Install 
Install 
Install 


+ ins tad 1 


Install 


Locate piece of thin 
into a small loop. 
loop and solder to the holes marked 


Prepare 


separate braid from center conductor and tin, strip center back Lye 

and tins 

Solder center conductor to this hole and braid to ground plane around 
This piece solders on component side. 


Install 
insttaw 


long; one helow U3, 


are cut 


Insert a scrap component lead into the TP~1 hole near U13. 
trim the lead so that about Le 
the PC board, 


Install 


Note that the metal tab faces 


16 pin 
16 pan 


Socket 
socket 


at U4 location 
at U3 location 


and 
and 


insert U4, 4511 
insert U3, 4511 

14 pin socket at U7 location and insert U7, ITT-500 
28 pin socket at U2 location and insert U2, MK-50398 : 
R50, 15 ohm; R29, 470 ohm and Rl, 270 ohm. All located near Ul | 
CR10O, 1N4148 type diode, observe cathode band | 
R28, 110 ohm 

Q4, 2N5771, observe posistion of flat side 

C2, 10uf and C2 een hae Observe C2 polarity. 
R32, R31, R34, R33, all 470 ohm 

R36, 1K and R39, 150 ohm 
R38, 270 ohm 

Q6, 2N5485 and Q5, 2N5771. 
Ci2, LOUL and 103) ae 
1K and R30, 
-OLurt 

lOuf, observe polarity ! 
lMeg and CR11, CR12, 1N4148 type diodes, observe cathode bar 
100K and C16, 100pf 
4.7 to 1l0uf tantalum, observe polarity . Fi 
-Oluf, R35, 51 ohm and R41, 1K ohm 
100K, CR6 and CR7, 1N4148 type diodes, observe cathode band — 
jumper in place of CR-19 i 
part we 


SS 


Observe flat side posistion. 
-22 to .68uf tantalum, observe polarity 
180 ohm 


wire 


| 
trimmer Capacitor, C9 and R257 
C7 and C8, selected capacitors, 10 to 47pf range 
Yl crystal. Mount it Slightly above the PC board GL/T6) s 
R48, 100K and CR8, 1N4148 type diode, observe cathode band — | 
R23, 10K and Q3, NPN, observe flat Side placement | 
CR9, 1N4148 type diode and R24, 10K. Observe cathode band 
R22, LOOKS O4. -001; and Q2, NPN, observe flat side 
REG) LOniCa,. ,U0Ls R17, 10K; R15, 1K ana Ql, NPN; R14, 10K 
C5, .00luf* and R21, L00K 
C6, 100pf and R20, 1Meg 
R49, 1K and R19, 10K a 
R27, 270 ohm and R26, 470 ohm : ‘oe: 
R4, 51 ohm; CR3, CR4, 1N4148 type diodes, observe cathode bané@. 
R2, 51 ohm; CR2, CR5, 1N4148 type diodes, observe cathode ban 
R3, 51 ohm 


Ci, 1000 uf; CR13-CR16 LN4001 type diodes. Observe cathode band. 

CR1, 1N4001 type diode, observe cathode band 

green enamled fuse wire. Cut a 1/2" piece and form | 

Slip a 1/4" long piece of Spaghetti tubing over the 
'Fl' above S3. 

piece of coax as follows: St.ip each end back 3/4"; 


22Meg 


a(S «L/28 


Locate isolated input hole between $i and S3 labled 'IN', 


Sl, 2, S3 switches, make sure Switches are seated properly 
jumper wires. There are a total of three; one above U5, LL oP 

2" long, and one above R3, 3 1/2" long. ‘The jumpers 
from the insulated wire supplied. | 
Solder and 
sticks up from the component side of 


It should mount about 0.3" above the PC boar: 
to the back of the board (towards chassis). 
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Ul, 7805 regulator. 


55), Continued... . 


pr O. 3: 
Pc BOARD 
56) Prepare a 5 1/2" length of coax cable. Strip each end as follows: 
‘| Z| ve | Ya] Be canegul iwhen stripping the center 
Pony conductor 40 that you don't pull the 
| ys | entine center out from the cable, 
2 


Hold the cable tightly when stripping. 
Tin the braid and the center conductor. When tinning the braid, use 
enough heat to tin it fully- do not use too much however, this will melt 
the center insulation and cause a short. When done, solder the piece of 
coax on the solder side of the board as shown below. 


Selder Coax fe : \ | 
braid +o ; r oe 
ground area ; ue sca Be © 188 p Connection 
pe sy ; jLssenaryoece fosivicipad § The coax pads are 


Connection. also indicated on 


the top side print- 
ed component layout 


Connection 


to this e ad 


; <P - 
ee 4S $B 
pean) 23 


Sa 


} 
| 
\ 
| 
| 


57) install transformer Tl, note carefully the posistion of the. dot on Tl ana 
the PC board. The dots MUST be posistioned correctly for proper operatior 
The dot on the transformer is located on the label. 

98) Locate C22, .01 uf. Install it on the solder lugs on switch, 
11 for details. Keep leads fairly short. 


bridges. It is mich eaiser to find. mistakes ‘now,. as trouble shooting solder, 


bridges is guite difficult. O not rusn: tnis portion of assembly! 


Use a 1/4" long piece “of spaghetti t:bing on each jumper. Press 
iInstail third jumper near DS4. 
: i: locations of the 

BS jumper wires: 
' One onder RIO location 

one under Ril location 

one between DSY DSS 

Be sure jumper wire: 
are not touching 
resistor leads. 


a 


2peeee tall RS thruRPl, abl 270 ohm 

Seeeepetall R12 and R13, 82 ohm 

4) Place DS1 thru DS8, LED readouts in PC board. tote posistion of notches 
on tops of readouts. Turn the board over with the readouts sittinged lat 
upon a flat surface. Push down on the PC board firmly to line up all 
readouts, evenly, then solder. 

5) Check alignment of readouts and if any are not posistioned evenly, repair. 

6) From scrap component lead wire, install the 31 inter-board jumpers as 
follows: Set the readout board down flat on the readouts with the solder 
side up. Insert a lead wire at least 3/4" long into the two end holes. 
Solder the two leads so.that 1/2" extends from the component side of the 
board. With the board still standing solder side up, propped up by the 
two end leads, insert and solder the remaining 29 wires. See diagram; 
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7) 


8) 


9) 


Case Assembly: 


take 


2) 


SOLDER S1DE 


PC Boarp F | 


>___. Pe 
SI INTERCONNECTION WIRES 


Bend each lead sharply so all extend away from PC board. 


werent nOConon ! 


wr, 
K— INTERCONNECTION WIRES ———> 
7OTAL 


GRn mag! INTER CONNEC Tory 
ee oa ane 
LED READovt 
3) 


Line up the readout board wires with the counte: board holes. Insert and 
solder all leads, 


READouT 


LED 
DisPpray 


INTERCONNECTION 
WIRE 


Once more, carefully inspect the boards for any solder bridges, unsoldered 


joints or cold-solder joints. A good visual check now will save hours of | 
trouble shooting time later. 


Carefully unwrap the chassis section and locate the press on rubber feet, 
Apply the feet to the chassis bottom. Do not place the feet within 1/4" 
of the corner holes (leave room for the screws). 

Locate the two brass elbow brackets, two long 4-40 screws and two 4-40 
nuts. Install the brackets in the center holes on each side of the case. 


Lone (%") ¥-YO SCREW cd 
| THREADED oes 

4-40 NUT = erat | MOLE ES 
—8RASS 8RACKET att 

—~ SHAESLS 


Locate the threaded standoffs. Install them in the four corner holes of. 
the case using short 4-40 screws. | 
Locate the 3/8" press in grommet and insert it into the large hole in the 
back of the chassis. ' 

Locate the BNC connector and solder lug. Insert the connector into the 
panel and secure with solder lug, washer and nut. , | 
Locate the line cord and pull about 6" thru the rear panel grommet. Strip if 
each ‘end about 1/4" and solder to the '110 VAC IN' holes on the counter | 
board. Use care making sure that any fray strards of the cord are cut ia 
and do not touch anything. hI 
Press in all the pushbuttons on the counter assembly and slip the unit intc 
the case. Feed the line cord out the grommet as the board is being slid irl 
When the board is seated, install the 4 corner mounting screws. . 
Bolt the 7805 regulator to the case using long 4-40 screw and nut, 1 | 
Bend the BNC connector's solder lug out and solder the input coax shield 
to it. Solder the center conductor to the BNC center pin. 

Locate the plastic pushbutton covers. Press the red one over the power 
switch and the remaining ones over the other switches. Press firmly until jf 
the cap snaps on, but don't force it after it is seated, 

Locate the piece of red filter. Carefully remove the backing paper and 
Slide the filter behind the window in the case. Tension between the case 
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eCepra- continued... 


and readouts will hold it in place. 


13) This completes the case assembly. 


Checkout: 
1) Connect a voltmeter between the Case and ptnu 4s of ULO, 74500 Pin 14 is 


on the corner above R49, 


2) Turn the power on, verify a voltage of 4.5 to 5.5 vpc. I€ not correct, 


turn off power and consult Trouble Shooting Hints. 


3) Remove the voltmeter and leave the power on. Within a few seconds all dis- 


plays should light up. 


4) Cut an 8" piece of wire and strip each end back :/8" and tin. Temporarily 


solder one end to the center pin of the BNC connector. Touch the other 
end to TP1l, located near U13. With the 'GATE! and 'SCALER' buttons both 
out, the counter should display the approximate frequency of 3.579540mHz. 


Depressing the 'GATE' button should move the entire display to the Sagi 
one digit. 


+5) If all checks out, remove the wire and discard. 


‘Calibration: 
| T) set the top cover on the CT-50 and allow it to warm up for at least 30 


minutes. 


Methode A: 


1) Connect a signal of known accuracy (a 100kHz calibrator which has just 
been zero beated to WWV works well) to the counter input. Set the gate 
* time to 1.0 seconds ‘and aajylsteeo unc tetie display shows the proper 
frequency. 


Methode B: 


| 


| 


1) Using a counter of known accuracy, measure the frequency at TP-1 using 
a high impedance probe. Adjust C9 for a frequency of 3.579540mHz. 


|?) When calibration is completed, fasten the case cover on to the chassis us- 


ing 4-40 screws. ‘The assembly of the CT-50 is now complete. 


Options 


(12VDC option: The CT-50 will accept 12 to 15VDC as a power source. To run. 


) 
| 
1) 
| 
| 


| 


the CT-50 on DC, route a cable thru the 1/4" option hole in the rear of the 
chassis to the 12vDC input holes located near S3. Note the lables on the 
holes, 'GND' and '+12 IN'. Solder the cable to the indicated holes in the 
PC board. If desired, a jack could be installed in the option hole. 


°B-l option: The CT-50 time base may be locked to an external frequency stand- 


ard. The television networks maintain extremely accurate atomic based 
frequency standards to maintain color tint on TV programs... These standards 
are typically accurate to one part in 10 to the 12... By locking the CT-50 
to one of these network Standards, we are able tc get Super accuracy. The 
CB-l adapter interfaces a standard color TV receiver to the CT=-50 so that 
One can take advantage of the TV network frequency standards, Complete 
data for this option is contained in the CB-1 kit. 


1-600 option: The CT-600 prescaler option enables the CT-50 counter to mea- 


sure frequencies as high as 650mHz with sensitivity in the 30 to 150mv 
range, depending upon frequency. Typical sensitivity at 150mHz is 30mv. 

The CT-600 option mounts on the same board as the CT-50, no extra boxes or 
PC boards are required. The scaler utilizes a state-of-the-art Motorola 
ECL IC chip and individually selected components to insure high sensitivity. 
The scaler input is protected against overload en burnout by diodes and a 
resistor fuse. Complete data is contained in the CT-600 option kit. 
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Theory of operation: 


Input signals arriving at Jl are routed thru Sl to either the input amp 
or prescaler. The input amp consists of a high input impedance buffer amp 
which drives an ECL amplifier/schmitt trigger. The ECL Signal is converted 
to TTL by Q4 and passed on to selector gate 110. J? 0, which is also switched 
by Sl selects which output (from input amp or scaler) is gated into the ‘counte? 
section. The first part of the counter section is U5, a high speed decade 
counter, The carry output of U5 is counted by U6, another decade counter. 

The counter outputs are decoded and displayed by U4, U3 and DS8, DS7. The TTL 
level carry output from U6 is conver ted"to 12° volt lever by Ql and fed to U2's 
count input. The six digit counter, U2, counts, latches, decodes and drives 

the remaining six digits. Pins 3 thru 9 drive the segment lines while pins 18 | 
thru 23 enable the individual digits. U7 amplifies the digit enables so that 

the LEDs may be driven. These six digits are multiplexed, meaning that only | 
one digit is lit at any one time. The eye, due to persistance of vision, sees | 
a display that looks as though it is continuously lit. 

Time base and gating circuitry is as follows: The crystal, Yl; issdivig=:| 
ed by 59,659 in U13 to get 60Hz. The first section of U14 divides by 6 pro- 
ducing 10Hz. The second section divides by 10, producing a 1.0Hz waveform. 
These signals are the standard gate times, 0.1 second and 1.0 second. Selec- 
tion of either one of these gate times is controlled by part of U9, which is 
switched by S2. The outputs of these two gates are 'ORed! and fed to the gate © 
flip flop, U12 which enables the count gate, U10. When U10 is enabled, a pre- | 
cise time controlled amount of pulses are counted by the counting section.” | 
After the time 'window' is up, a pulse is sent to parts of U8. U8 tells the 
counter section to display the count and then feeds another pulse to the séc- | 
Qnd section of U9. This section of U9 inserts a sliysht time delay to make” sure 
the count is displayed, then resets all of the counters to zero. The counter 
then waits until U12 enables the counting gate and the whole process repeats. 
Transistors Q2 and Q3 perform the same function as Ql - changing TTL levels to 
12 volt levels. Portions of U8 are Simply buffers which produce the “stiffer 
drive required by the TIL counters. 

, The power supply is a standard full wave bridge which rectifies the AC 
from the transformer and produces approximately 12VDC. Ul, a5 volt regulator, 
derives a 5 volt source from the 12 volt supply. oa 

The prescaler option accepts VHF and UHF signals, amplifies them by way 
Sf ah Icon chip amplifier, divides by 10 and produces a TTL output signal, 
The TTL output is then routed to the selector gate Ul10. #. 


i 
\ 


Irouble Shooting Hints: The first step involved in trouble Shooting is to care. 
ully examine all your work. Check parts placement against parts list and PC 
layout. Make sure all diodes, transistors, ICs and Capacitors are orientated 
cOrrectiy. “fxamine, ari’ rd pins to make sure they are seated properly. Above 
all, check solder connections! Examine all PC runs to verify that no solder 
bridges exist. Carefully check the readout board as it has quite a few close 
foil*runs. 
Problem: Entire display doesn't light. Check; power Supply voltages, con- 
nections to readout board. 
Problem; 5 volts not present. Check; placement «¢ Tl, orientation of CR13- 
GCRIGY clea 
Problem; Only DS7, DS8 light or only one digit in DS1-DS6 comes on. Check; 
placement of U2 and U7, connections on C3 : 
Problem; Only DS1-pSs6 light. Check; placement of U3 and U4, leads on read- 
out PC. board. 
Problem; Display lights, but shows odd Characters. Check; all solder joints 
on readout board- look Closely for bridges. 
Problem; Digit not lit (DS1-DS6). Check solder connection around U7 and U2. 


Page 6 


Trouble Shooting Hints continued... 

Problem; Display appears to work, but won't count. Check to make sure sig- 
Neateas Llowing thru counters ..Follow'%saenal thru input amp U1ll, 
gate U10 and up to counter input, pin 8 on U5. 

Verify operation of time base. Check for 3.579540mHz signal at 
TPi, SCOHZ eat pine. on UlL3,"l0H2 at iimesifen Ul4 and)1.0Hz on pine 14 
on U14. Make sure gate, strobe and reset pulses are being generate 

Problem; Display of .frequency is jittery. Signal being measured is either: 
varying in amplitude, varying in frequency or not large enough in 
amplitude to count. 


Warranty 
All parts used in the CT-50 counter are warranted to be free from any de- 
fects for a period of 90 days. Parts found to be defective within this period 
will be replaced promptly without charge upon receipt for inspection at the 
factory. After the warranty period has passed, parts may be purchased per the 
price list. Ramsey Electronics cannot be held responsible for faulty workman- 
ship during assembly or damage/harm caused by construction or installation er- 
rors. Units obviously misused or modified are not covered by this warranty. 


Repair Service 
Assembled CT-50 kits may be returned for repair and calibration to factory 


| standards for a fee of $20.00. This fee covers repair, calibration, shipping, 
-insurance, handling and a service report on difficulties found. cCT-50 units 
containing the CT-600 option may be subject to an aciitional charge. 


Units assembled with paste flux, acid core solder or soldering guns will 


-not be accepted. Ramsey Electronics reserves the right to refuse repair on 
-unreasonably constructed units. 


Pack all returns adequately and insure for your protection. 
A GOOD SOLDER CONNECTION 


SOLDER FLOWS OUTWARD > 

AND GRADUALLY BLENDS x5 es 

WITH THE FOIL AND THE beh. 

LEAD. “7, SOLDERING 

1975791 RON 

y POSITIONED 

W/UN YS CORREO IILY. 

SSlikr@i&&’ MG SST FSS SS SSSR 

f When both the lead and the circuit board foil are heeied at the 
same time, the solder will flow onto the lead and the foil evenly. 
The solder will make a good electrical connection between the lead | 

\ and the foil. 


eS ened een tae ee Pek 


POOR SOLDER CONNECTIONS 


i a 
| soLpeER DOES NOT FLOW ee 7" | 
J ONTO LEAD. A DARK ROSIN 2, “? /” SOLDERING | 
BEAD SURROUNDS AND IN- BURNED. (7 sep” SOLDER APPEARS 70 FLOW vt ¢—~. TRON 
| SULATES THE LEAD FROM ROSIN er Same INWARD AND SIT ON TOP 40° POSITIONED | 
J THE CONNECTION. 7/7 SOLDERING OF THE FOIL. ous INCORRECTLY 
Ya ranGe (RON a 
| FOIL 77° ~POSITIONED ; 
A INCORRECTLY l 
| When the lead is not heated sufficiently, the solder will not When the foil is not heated sufficiently the solder will blob | 
| flow onto the lead as shown above. To correct, reheat the on the circuit board as shown above. To correct, reheat the | 
connection and, if necessary, apply a small amount of connection and, if necessary, apply a small amount of 
additional solder to obtain a good connection. additional solder “c ¢ tain a good connection. 


Sy pee aja a pn eae ERE, ay pep ARIE AR RS eS a oan | 
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Designator 


cr 

Sy aed iy lea Gs 

C3 ch. he 
C6,C16 

CipC3 

Cy 
CLO,Ci3,G21,622 
Cid 

C14 

CL/-C18 


CRL CRG Lb 
CRoed> 
Cpl 7, 1s 


DS1-8 


Q7,Q8 

R1,5-11,38,42, 27 
R2-4,35 i 
R12,13 
R14,46;19¢29 2324 


R15, 36,37,49 y! 


RLS, 21¢29,742,46 
R20, 40 
R25 

R26 ,R29,R31-34 

R28 

R39 

R43-47 

R50 

R30 


YL 


Socket set 


Parts, List 
Description 
ee ON 


1000uf electrolytic 

l0uf electrolytic 

-OOluf disc 

l00pf disc 

10 to 47pf disc (selected) 
3-40pf trimmer cap 

-Oluf disc 

-l to 1.0uf tantalum 

4.7uf dipped tantalum 
used in CT-600 option 


1N4003 1 amp diode 
1N4148 type glass bead diode 
used in CT+600 option 


FND-357,359 LED readout 


NPN transistor, 237A (sim. to 2N3904) 
PNP transistor, 2N5771, or unmarked 
2N5485,2N5484,MPF-102 FET 

used in CT-600 option 

270 ohm 1/4 watt 

51 ohm 1/4 watt 

82 ohm 1/4 watt 

10K ohm 1/4 watt 

1K ohm 1/4 watt 

100K ohm 1/4 watt 

1Meg 1/4 watt 

22Meg 1/4 watt 

470 ohm 1/4 watt 

110 ohm 1/4 watt 

150 ohm 1/4 watt 

used in CT-600 option 

15 ohm 1/4 watt 

180 ohm 1/4 watt 

DPDT pushbutton switches 

PC-24-180 transformer 


7805 5V regulator 

MK50398 MOS-LSI counter LG 
4511 or 14511 decoder-driver 
74196 TTL decade counter 
7490 TTL decade counter 
500 LED digit driver 

4049 CMOS buffer 

4011 CMOS gate 

748500 TTL gate 

10116 ECL amplifier 

4013, CMOS (F145 fiop 

5369 CMOS divider 

4518 CMOS divider 

used in CT-600 option 


3.579545 crystal 


1-28pin, -14pin, -~l16pin 
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Price (ea 
ee eee 


+5V | PRESCALER 


~ | oDIRECT 
S| I. 
e- | | _R42,100k 
| eri2| crti] + 
C's R40 
IM 


p10 SEC_-ot c22 


3.579545 
MHz 100K 


OcBI 
INPUT 


rye] TYP 3-40 pF 


ag ee 


0 3 
+5VE1 8 


DS!I-OS8 FNOD-359 


TO PRESCALER 
OPTION 


© COPYRIGHT 1977 


Ce ceeeeeeelie eae — ae ee 
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SCHEMATIC. DIAGRAM - 
FREQUENCY COUNTER 
| scant, F . 
pre | Pah rei? | 
RAMSEY ELECTRONICS- ROCH.,N.Y. 


ee 


a a 


CT-50 counter PC board 
CT-50 display PC board 


Fuse wire 

Hook up wire 
Coax cable 
Spaghetti tubing 


Snap in grommet. 
BNC connector 
Solder lug 
Rubber feet 

Red lens 

4-40 screws 
4-40 nuts 
Standoffs (4) 
Brackets 

Case assembly, CT-50 
Line cord 
Buttons 


a TRANS IS Tors 


LEG; 


COVER. RED THERMAL 


Parts List ’continuea. 


2"approx. 1/4 amp 
6" length 

12" RG-174 
2"length 


37 3" node. eize 

UG-625B/U. n 

3/8" hole size 

strip of four, pressure sensitive 
Lael" eed bone DOG 

Be 3/16"). Sen Aad 

J .pieces, 1/4"shex 

4-40 threaded, 1/4" long 

Brass elbow, 2 pieces 

CT-50 case, top and bottom 


l-red, 2-black 


Parts Pinouts 


IntéEGkATED ¢ (REOITS 


shown. 


Pin Connections (See Bottom View) 


Pin 1 Common Cathode — Pin 6 


, Pin 2 Segment F Pin 7 
’ Pin 3 Segment G Pin8 
Pin4 SegmenteE Ping 


Pin 5 : Segment oO : 


Ramsey Electronics 


Pin 10 | 


P.O BOX 4072 


Common Cathode 
Decimal 

Segment C 
Segment B 
Segment A 


Rochester, N.Y. 14610 
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When you install electrolytic and tantalum - 
fastic , Capacitors be sure to match the positive (+) 
mark or color dot on the Capacitor with the | 
positive (+) mark on the circuit board as | 


: 
POSITIVE | 
1 


eee ese 


POSITIVE | 


(+) MARK 


716-271-6487 


Entire contents copyright 1977 
Ramsey Electronics P.O. Box 4072 Rochester, N.Y. 14610 716-271-6487 
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DISPLAY BOARD 


vA thie area 


— 
Ss 


CAUTION 


LLOVAC 


i 


R47,51 me 2 [3 la Is bee 


CRHB 


0} 


+5V | PRESCALER 


"| (DIRECT 
SI 
Jl 9 
INPUT >T@->_| | R42,100K 
1 O 
FREQ. | ceria} cru] + 
cié R40 
c22 IM 


1,0 SEC OF 
oO 


RA >! SCR4 CRS 
Q,1SEC 5! 


sy oth 
UI3 
2) 5369 
© R25 |° 
22M 
Yl 
3.579540 
MHZ 
_cBL C7 
227 22 FOV 
Te] 1¥p 
14 
+ 
+5V 
34,16 
8 
oD £ IF G ALB _C DE FG 
i 1 13] 12] ti ry of 1ST14 
8 1o} 9] 8 
2 5 
4 
6 2 y 
© DS7 © 0S8 sala 
RIZ 
ie) 
DEC OEC DEC v ay 
7 7 7 ee oe ee ee 
NOTE I: CRI9 NOT NEEDED WITH MOST MODELS 
OS!-DS8 FND-359 BY-PASS WITH JUMPER. 3 


SCHEMATIC DIAGRAM - 
FREQUENCY COUNTER 
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Assembly Instructions - CT-600 Option 


The CT-600 option provides a means of measuring upto 600 mHz using the 
CT-50 frequency counter. The installation should not be attempted until 
your CT-50 counter has been fully assembled and checked out. 


Assembly: 
1) Unbolt 7805 regulator. 


2) Remove red filter lens. 
3) Depress all three pushbuttons,. 
4) Unscrew four corner screws holding the PC boarc. . 
5) Unsolder the coax from the connector on the front panel. ! 
6) Carefully remove the board from the case. Line cord can be fed out the 
grommet or the grommet can be unsnapped,. 
Now, install the parts, 4 
7) Install socket at U15 location and insert U15, 11C90, observe posistion. | 
8) Install Q7 and Q8,,MRF502, observe posistion of metal tab. 1 
9)| Installie@18, |.id0l on 0% wee 
10) Install §C197@ "001 om. 01 wee i 
11) Install R43, 110 ohm and R46, 470 ohn. 
12) Install R45, 51 ohm and R44, 470 ohm. 
13) instal lechyen. 00l oek- 01 te, 
14) Install, CR17, 18,-glass bead diodes, observe polarity. 
I5) InstalE@R47, 51 Lohm, 
16) Check all work and parts placement, then reinstall board back into case _ 
by backtracking the first six steps. ' 
Checkout: Verify correct operation of the CT-50 counter without the scaler 
button depressed. When CT-50 checks out OK, depress scaler button, input 
is now routed to scaler. Decimal point will shift to right and counter will. 
now measure upto 600 mHz. y it 
For general purpose use, the CT50/600 can be used with a small whip an- 
tenna connected to the input Jack. This will pick up nearby RF sources. 
For example, a 2 watt 146 mHz transmitter can be read from 5-10 feet away. 
Never connect a transmitter directely to the input, to do so will damage in- 
ternal circuitry and void the warranty. 


CRIB» R42 oto 15 Sm 
BGC en 
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Ramsey Electronics Box 4072 Rochester, N.Y. 14610 716-271-6487 | 


WARRANTY INFORMATION 


Ramsey Electronics warranty applies to original purchasers only, 


KITS: All parts in kits are warranted to be free from defects for a 


period of 90 days from date of purchase, Suspected defective parts 
will be replaced promptly at no charge upon receipt for inspection 

at the factory, Return parts only (in suitable condition for testing) 
do not return entire kits, Kits returned for repair will be billed 

wie |isted repair price, 

momduaelity for factory repair,kits must: 


1) not be assembled with acid core solder or “lux 

2) not be modified in any form 

3) be returned in fully assembled form (inside case, fully wired, etc) 

4) be accompanied by proper repair payment, No repairs will be attempt- 
ed until payment is received, Payment may be check, Money Order, 
Gimciarde Card... NO. Ce0aheatrepai rs: 


5) be packed properly (insurance recommended) 

6) have description of problem and legible return address packed 
with returned kit, Do not send separate letters. Enclose all 
correspondence with unit, 


REPAIR CHARGES 


eal clock products $7.50 
Frequency counter products $20.00 
Multimeter products $20.00 
Video terminal products $25..00 
Ment kits products $3.00 


Ramsey Electronics reserves the right to refuse repair on any item, 


FACTORY WIRED UNITS:: All factory wired products are warranted to 


be free from any defects in parts or workmanship for a period of one 
year from date of purchase, This warranty applies only. on units 
that have not been modified, misused, abused or repaired by unauthor-- 
ized personnel, A.$3,00 return shipping and insurance remittance 
must accompany returned units, Pack all returns properly, insurance 
is recommended, 

Warranty service time depends upon product, but typically runs 
1-2 weeks after receipt. Most units are subjected to a burn in test 
to assure proper operation, Please do not cause needless delays, 
read all information above carefully. 


RETURN FOR REFUND: Products may be returned fcr refund within 30 days, 


Refund made will be less the postage, handliny and insurance charges, 
To qualify for a refund, the product must be returned; in Orginal 
unassembled form (if kit), withall parts and instructions, and in 
suitable condition for resale, 
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